Background-Diabetic macular oedema is the leading cause ofvision deterioration in diabetic retinopathy. Extracelilular fluid within the retina, which distorts the retinal architecture, was assumed to be strictly of retinal vasculature origin.
The patients were selected according to the following criteria:
(1) Minimal diabetic changes in the retinal capillary plane at the macular area.
(2) Impression of diffuse and extensive leakage in the subretinal space, as shown on stereoscopic view in the late phase of the angiogram.
(3) Absence of CSMO (as defined by the ETDRS) in the colour photographs.
(4) Absence of cystoid changes in the macular area.
(5) Good visual acuity (6/10 or better). Nineteen eyes of 14 patients met the above criteria. In five patients (10 eyes, 52.6%) the appearance in the two eyes was symmetrical; in the remaining nine patients (nine eyes, 47-4%), the appearance was unilateral, with minimal diabetic changes and a few microaneurysms without leakage in the other eye. Eyes with macular drusen or any signs of agerelated macular degeneration (ARMD) were excluded from the study. Analysis of the fluorescein angiograms was based on ETDRS report number 11.9
We analysed a 300 field (2F) of fluorescein angiographic negative slides, projected on a screen, extending along the horizontal meridian from about 50 temporal to the disc to about 200 temporal to the macula. The photographs of field 2F were taken at a rate of one frame per second, beginning 13 to 28 seconds after the fluorescein injection. Stereoscopic pairs of the 2F field were taken after the injection in a sequence of one pair per minute.
The grid, as suggested by the ETDRS,9 divided field 2F into nine subfields (Fig 1) . The grid was projected together with the early and late negatives onto a screen. The radius of the innermost circle corresponded to the 1/3 disc diameter (DD) (considered to be 500 ,um), and the radius of the second and third circles was 1 and 2 DD, respectively. This division defined eight subfields around the foveal centre and one subfield in the macula including the foveal avascular zone (FAZ).
Using the early phase angiograms, we graded the patients according to the ETDRS report9 (Table 1) :
(1) Size of the FAZ. Step 0 = Absent (A)
Step 1 = Questionable (Q)
Step 2 = Definitely present (D)
Step 3 = Moderate (M)
Step 4 On the late phase angiograms, we graded the patients according to the ETDRS report9 as well (Table 2) :
(1) Leakage from the centre of the macula.
(2) Leakage source -if microaneurysms were found in one of the nine subfields, they were considered accountable for 11% of the leakage surrounding the fovea.
(3) Cystoid changes in the retina in each of the subfields.
(4) Diffuse RPE leakage without a retinal leakage source in each of the subfields.
Results
Of the 1850 eyes with NPDR, 19 eyes (1%) met the inclusion criteria. In the early phase of the angiograms, all 19 eyes were of normal foveal size (-300 jxm, grade 0 or 1).
In 17 eyes (89A4%) the FAZ outline was normal (grade 0), and in two (10X6%) there was minimal damage of the surrounding capillary net, affecting less than half a circle (grade 2).
One subfield (1 1 % of the observed area) of capillary non-perfusion was definitely present in one eye (5-2%) (step 2), and one subfield was questionable in three eyes (15 7%) (step 1); in 15 eyes (78-9%) there was no sign of capillary non-perfusion (step 0).
Arteriolar abnormalities and capillary dilatation, as well as RPE defects, were absent in all eyes.
In the late phase of the angiograms, in 13 eyes (68%) no leakage was seen in the centre of the macula (grade 0). In two eyes (11%) a questionable leakage was seen in the macular circle (grade 1), and in four eyes (21 %) the leakage covered the macular circle (grade 2). In four eyes one subfield (1 1%) of the leakage came from microaneurysms; in nine eyes two subfields (22%); and in six eyes three subfields (33%). Cystoid macular oedema or cystic changes were absent in all eyes. In all 19 eyes the area of diffuse RPE leakage was spread all over the eight fields surrounding the central macular circle (Fig 2) .
Six patients (nine eyes) were followed for 1-3 years, and visual acuity of their affected eye was 6/10 or better, there was no change on the angiograms in the three patients (six eyes) with symmetrical angiogram appearance. In the other three patients with a non-symmetrical angiogram (three eyes), there was an increase in the number of microaneurysms, with pinpoint leakage around them. In an experimental study, the ultrastructural changes of the neural retina and RPE were examined in diabetic rats. Four types of changes occurred: (1) progressive thickening of the basal laminae of the RPE and the retinal capillaries; (2) progressive, often focal, thickening of the rest of Bruch's membrane; (3) marked dilatation of the basal infoldings of the RPE with formation of large vacuoles and cell swelling; (4) rare degenerative changes in the retinal capillary pericytes.
Other studies'8-22 also demonstrated similar structural RPE changes. According to one group,'8 these changes are associated with a breakdown of the outer blood-retinal barrier, consisting of leakage through and staining of RPE cells by horseradish peroxidase; no leakage or staining was found by other groups. '9 20 Under normal conditions, the RPE The results of our study show angiographic findings which dispute the typical fluorescein picture of RPE defects, in that no early fluorescence was found in our patients. Likewise, one could expect to find capillary leakage in the early arteriovenous angiogram. It is possible that our group of patients, who constituted 1% of all NPDR patients observed at our centre, represent a subgroup of diabetic patients manifesting atypical diabetic retinal changes. This study raises many questions about the prognosis and progression of this form of diabetic retinopathy, such as why some patients presented with a non-symmetrical appearance, why visual acuity was not affected, and whether laser treatment is necessary in such cases? This study illuminates some different manifestations of diabetic retinal pigment epitheliopathy, which in our opinion should be noted and examined clinically, pathologically, and angiographically in larger series of patients.
